Abstract: Neural Adaptive based on feedback linearization is used in this study
INTRODUCTION
An introduction to the hydraulic systems liquids is also uncompressible. This property has caused to use liquids as a proper means to exchange and transport work. Therefore, they can be used in designing which why simple can move extra resisting power with little motivating force, this property is called hydraulic. Nowadays, in very industrial process is, transporting power as a very cheap and highly accurate method is aimed at. In this regard, applying compressed liquid to transport and control power is a spreading in all industrial branches [1, 2] .
Applications of liquid power are divided into two important branches of hydraulic and pneumatic. Pneumatic is used in cases where relatively low forces (about ton) and high speed movement is needed (such as the systems used in moving parts). Pneumatic is used in cases where relatively low forces (about ton) and high speed movement is needed (such as the systems used in moving parts of robots. While hydraulic system applications are basically in cases where high power and speedy accurate controls are desired [1, 2] . Because the EHSS has proper control over inertial and torque loads, it is widely used in industry. Furthermore it yields precise and immediate answers [1, 2] . EHSS can be classified according to the aimed function, velocity, torque, force etc. In the past, dozens of studies have been carried out regarding different ways of handling methods of electro hydraulic servo system (EHSS). Reference [3] gives more information in this regard. An intelligent CMAC, FNN neural controller that uses a feedback error learning approach appears in [4, 5] which is highly complicated and [3] explain ways based on feedback linearization and back stepping However, it is not easy , nor is it simple to design such controllers. Other control methods will appear in [6] [7] [8] [9] [10] [11] [12] [13] .
Here, we intend to analyze and propose an adaptation based on the feedback linearization controller as well as the identifier for the EHSS system. The rest of the paper is arranged as follows. Part II, contains the mathematical model of the EHSS system. Part III deals with the RBF controller, identifier, PID controller and adaptive controller in detail. Section IV discusses the simulation results of the proposed control strategies. In the end, the conclusion is given in Section V.
II. COMPOSE A MATHEMATICAL MODEL OF THE SYSTEM
An outline of an electro hydraulic velocity servo system is shown in Fig. 1 
With very simple linearization we can find out that the system is minimum phase which allows application of many different design tools. In [14] Alleyne and Liu developed a control strategy that guarantees global stability of nonlinear, minimum phase single-input single-output (SISO) systems in the strict feedback form by using a passivity approach and they later used this strategy to control the pressure of an EHSS.
III. NEURAL-ADAPTIVE CONTROLLER
The In this study it was tried to design a velocity controller for electrohydraulic servo system which is adaptive based on feedback linearization controller. This controller, as shown in figure 3 , consists of four parts: linear feedback controller, a nonlinear feedback linearization controller, an adaptive neural network controller and a neural network identifier. The total control signal is computed as follows: 
Where the regions might be defined as in Fig.2 . The feedback linearization controller is used to keep the system state in a region where the neural network can be accurately trained to achieve optimal control. The linear feedback controller is turned on (and the neural controllers is turned off) whenever the system drifts outside this region. The combination of controllers produces a stable system which adapts to optimize performance. It should be noted that this neural controller and neural identifier uses the radial basis neural network. The linear feedback control is PID controller and the feedback linearization control is input-output controller. 
A. RBF neural network
In this study, we use a type of neural networks which is called the radial basis function (RBF) networks. These networks have the advantage of being much simpler than the Perceptrons while keeping the major property of universal approximation of functions [15] . RBF networks are embedded in a two layer neural networks, where each hidden unit implements a radial activated function. The output units implemented a weighted sum of hidden unit outputs.
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The input to a RBF network is nonlinear while the output is linear. Their excellent approximation capabilities have been studied in [16] . The output of the first layer for a RBF network is:
The output of the linear layer is: 
B. RBF Identifier for EHSS
The output RBF1 neural network variable, () u will be used as the signal-input for establishing a RBF2 neural network model to calculate the identifier law, 1 z  .The output of the identifier based on RBF2 networks is:
Where n is the number of hidden layer neurons, parameters 
C. RBF controller for EHSS
The error variable,
() e will be used as the single-input signal for establishing a RBF1 neural network model to calculate the control law, u. Then for the single-input and single-output case in this paper, the output of the controller based on RBF1 networks is:
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IV. SIMULATION RESULTS
In this section, the results of simulation are shown. The parameters of the PID controller are chosen such that Figures (4, 5, 6, and 7) show the system output, the signal controller and the system states without the presence of output noise. Figure 8 show the function () mt .
To show the capabilities of the controller introduced in this paper, Gaussian noises with follow property have been applied to the aimed system. Table I show that Neural Adaptive based on feedback linearization controller has shorter settling time than other controllers and it has less Maximum signal control competed with other controllers.
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V. CONCLUSIONS
This paper introduced Neural Adaptive based on feedback linearization method for control and identification of electrohydraulic servo system which has practical uses in many industrial systems.
In this paper, a Neural Adaptive control method for EHSS is proposed, which consists of four parts: the linear feedback controller, the feedback linearization control, the neural network controller and the neural network identifier. It should be noted that the linear feedback controller is PID controller type and this neural controller and neural identifier used the radial basis function (RBF) network controller and the radial basis function (RBF) network identifier. The radial basis output is a linear function of the network weights, which allows faster training and simpler analysis than is possible with multilayer networks. Neural Adaptive controller is designed for stabilization of EHSS system to the desired point in the state space. Results obtained from the simulation show the superiority of the control system suggested in this paper. Neural Adaptive controller has shorter settling time than other controllers. It is also robust in presence of output noise applied to the aimed system.
